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= (54) Title: BIAXIALLY ORIENTED POLYPROPYLENE FILM 
= (54)&W<D%ft : U ?P fcf * Jl,A 

= (57) Abstract: A biaxiaHy orientedpoly propylene film exhibiting a high rigidity m the machine direction can be produced according 
= to a general lengthwise-widthwise sequential biaxial stretching process either by specifying the additive contained in the film the 
= m elt-tensile strength (MS) and melt flow rate (MFR) of the polypropylene as determined at 230 °C, or the Trouton ratio of the 
Polypropylene or by making specified longitudinal fibrils present in the film. 
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^ C-C^J^bfc 2 0 tf m<0-|4M#jK P/D k>i/7^A|^U 1 5 ^ m 

5 % <z> =f ^ *3 x v x « © m m t tz s . 
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#&0§4 1 - 2 1 7 9 0^i, #^4 5 - 3 7 8 7 9 X tf#^Bg 

4 9 - 1 8 6 2 8 if {c J; !K ~M#7Ky f 1^:7 ^a a 

&^7^AAC>i|l;£ft<Di|££i£&^5gi$T% #HBg5 6 - 5 1 3 2 9 4§->£$g 
% I&I H Si # f -5 ^ ft §B ^ $ ti T V * ^ . 

4:, H^;>J®38c$| (AFM) fc^-Ctliii-f-S *$2 0nm«J 

«©i«©7^7-y^e,45aa«iit™^ l 7 -<■:/!/ 

*fc»'4*&«4 1 - 2 1 7 9 0#^fB^#gj§Bg 5 6 - 5 1 3 2 9*4Hf^fc|B 



WO 02/092671 



PCT/JP02/04466 



Ltct%<D®mmt> (MS) ^;H^7D-K h (MFR) ^TfE5£ (1) 
log (MS) >-0. 6 1 log (MFR) + 0. 82 (l) 

mm) o 

-fStfyyuVUisofelfc&fi (MS) i^/uh7D-lx^h (MFR) ^TI2 
5£ (2) 

log (MS) >-0. 61 log (MFR) + 0. 52 (2) 

<z>u$l) . 

&£>ic % *5swo~tt3ai#jK y t*o tf ^< ^j^<D%\\<D^m\t, b^—y> 

J*#3 oe*±tf>#y :/n if u>&-£tf-*i3ji#JK !> 7°n tr vy7^Hf3t,5 
<3S3©?gfi) . 

# 1 6H±C#y7°P tf^m%5ZiI#jK!)ynt>y7^AT'j55 
<tV^7^;^Ai: 

51 W SrHJfet- 5 1t & O ft & <d &m 

£1\ *%m<Dmi<Dmmkvx. 2 3 ov-?MfeL±t ^(ommmti (m 

S) t//^7a-Kf (MFR) tfSTI25£ (1) 

log (MS) >-0. 61 log (MFR) + 0. 82 (1) 
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So 

*mw<Dmi<Dmmtt, 2 3 ox^xm^i^tct %<D®mmi3 (ms) t*^h 

Y (MFR) TIES; (1) 
log (M S ) > - 0 . 61 log (M F R) +0. 82 ( 1 ) 

s 0 i©j: 5*#y T'Dt'i/yft, mm. mmmti (ms) ^^Mmmm^j^ 

V7u\?Uls (High 'Mel t Strength-PP; gfHM S - P 
Pi IB"**) £Wfc>*l5o 

--^ 2 3 o o cx~mfeLtct zvmmmti (ms) h 

n tfi^Sr^ffiii^ l 5mm/#-ei£tHLx F^^KtU r©* K*r6 . 

5m/^o^^x^i^m5^©si^^sij^u, mmm* (ms) <btfc 0 

$.tc, 2 3 0 < Cl??i|^bfci:# W^/V f7n-M h (MFR) t fi, J IS 
K6 7 5 8ICtcT2. 1 6 k g <DffimTX~Mfe £ iltc * /l> b V »— W h 
(MFR) Tp*>t), Jfcfttt, g/l 0i>t$>5 o 

y ±' v Jt * - * .5 -_«L% s..* (1) * JjSfc i:.#_y t'.d tr u^tm 

#y :/n f v^tr^i/v Ki" 52f8u £***fc#o;*-y =r^-^#y 

l^V Kt5m Wmme 2 - 1 2 1 7 0 4#^fRfcf3«fc£*i,TV*5 ± 5 K#y 

-tf l^^^*te.«it^tt#Jt**Ai- S^rjSfe, *5W| 2 8 6 9 6 0 

6-§-^S{c|5«$^tvn5 J: 5 fcft«^rftSr*A*i* fc*i8kK* ta'5fir«rff; *£ 
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^ttSrSHAUTISiBiaiyjSratftfcHMS-P P %m^Z> n t #«McflP* LV\ * 

mftt$.zmALxmm&t) : &iis$>tzHMs - pptDMi^mt b a s e 1 

lth^HMS-PP (fi^Zf* : PF-8 1 4* if) , B o r e a 1 i sltSH 
MS-PP (^^^ :• WB 1 3 OHMS ft if) \ D owft^HMp-P P (* 

■i : D 2 0 1 &£*) #£#W.e>;frS. 

g = [ 77 ] LB/ [ 7) ] Lin 

7 y ^m?s»ufci*^s:^jai©*ifeTf i 3 5°cx*ays-r-5„ aa;¥£j#^ 

Sfi» M. L. McConnel HUoTAme t ican Labora t 
ory. May, 6 3- 7 5 (1978) f£f§3t £ tlX V^ 5 -f-fc.fr *>ffi£ 

#36W©-*liJ6##y tf l^yy^Al^iJiSS (l) y 7* 

0. 9^T-Cfc5 0 0. 9 5fca*.S£, ^ '(1) SrWfc-faR y 

*389l©-— *b-3E#*y T'n f i/y7-f;VA^iJi5S; (l) Sriifct-jtf y 7* 
Pt>y(0^i!i?7 (MS) «\ 3~1 0 0cN©iffl|tfc5rt^*tl/\ 

ms#3 cN*«f$)5i; Lizb%<D&^yj[i>i<Dfyirm&?f+ft 
i45**#*5. ^lllSTj (MS) jftfegwis if^^lpjO-fV^teiiK ft 
SMlBllCfcS^, (MS) # 1 0 0 cNlrix.5 i§SU8H£#j£<t;r5# 

fc#&S. A (1) Sr»*:VaKy 7*o tTu^©*»31A (MS) tt, 
<tt4~80cN, $ b tC#f ^ L <f45~40cN > £ lc «fc »? & & L < ft 5 ~ 
2 0c N-Cfc6o 
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— fx^t'^^^i-s^^dsfc^o 5£ (i) fciifc-ftfy ypt'UVO&'a- 
*&W<D%2C7>teM\$, mm*&t> (MS) ^;H7n-WF (MFR) it 
TIES: (2) Srjifci" 

log (MS) > — 0. 611og (MFR) +0. 52 (2) 

^KIWS^/nfi/yB, J:9»^L<tt (3) 5££}ifc U #{c 
0*t<« (4) &.*mtc-r o Ztltbti. ^Jx.«HMS- P P^febflA^J; vm 

log (MS) >-0. 6 1 1 o g (MFR) +0. 56 (3) 
log (MS) >- 0. 6 1 1 o g (MFR) + 0 . 62 .(4) 

-tiEit (2 ) zmtci-tfv yu tr uisn^ mxtimmmti (ms) a^i^ i% 

^SiSSMfe^tfy tfU> ( H i g h Melt Strength-? 
P ;HTHMS-PPtf2t) tVimtf}) -fn f U Lfc 9 , 

v yuvuzsommmt) (ms) ^iKtscticiottsii^fte, - 

V^fc/BV^.tfy T'n tfl^^^H^n-w (MFR) fi % S^te©^ 
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frb 1 -3 0 g/l Oft(Dfam\Z$>Z>Z b&&& LV\, ^A-hyn-Wh (M 
FR) frl g/l O^It'fcS^ ^MWm^tC^j±^±#bfc'9, tfWM^ 

(MFR) ^3 0g/l 0#£jg;t.5 t , MM^nfc^-Y^^ODJP^gl^^;^ < 
&5&£*<OPpm&^£C5^#;fe5 <j ^;^7c-Wh (MFR) te. it) 
»*L<lil~2 0 g/l 0#T&3„ 

#3§fl©|g 1 O^^jo it/f 2 £0^^{c:*5VNT, 7° n t: 0 lx y :7 

/VAlCffl^S^y/nfuyiD^y^y^;/ (mmmm) tt\ 9 0~9 9. 

5%T*S)5r^5^|L<, 9 4-9 9. 5 %T*fc 5 ^1 t & «fc 0 ft* bV^„ 
T^y^y^yK^f (mmmm) kit, xK y 7" d fcT U y {Cjotf 5 V $ ? *f- 
<D±frMm*W.&RVk-tZ>$SmX~hZ> 0 * y h'ftm (mmmm) £ 

9 0-9 9. 5%t-fZ^kX'. ^fe^&Kl-gtw PWtt, Kit, W 

(mmmm) ^9 0%*itfc5t, 7-{/WAt Ufci§©R*!ftTU tl&lfcffi 

#fc5„ ^^y^yK^I (mmmm) ^9 9. 5%&a;l5fc. ^M&^^S 
Tt5^tis&5. 7y'<y^5'K^# (mmmm) £ L < ti 9 5 

~99%, t^tU<ti96~98. 5%-efc><5„ 

A-AlCffiVS^y / ntW®7^ 9 4 ^y"y 9 x (I I) fit, 9 2 

-9 9. 8 %<DM®\chZ> i L^o Ny^fyMVfy^ (I 

?f?Nyr^7 (I I) ^99. 8%S:ai5fc., SMStttfiBflrf-**^ 
#*>S. T-fy^^fy^^yfy^^ (I I) It, <t «9 ft* L< ti 9 4 - 9 9 . 
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*mw<Dmi <Dj&m& turn 2 (DBmcD-mmwx v -?u ^ ^j^^m 

-£) , l-^x^, l-^^xV, 3 =f-j\ss<i/y-^- l , 3-^^-^^t=-^ 
-1, 4 ^yw^yx^- 1 , 5 -=n^/^^df.±y- i % j_ 

r^-c\ ±mLfcmmmti cms) x ^^7 D -w h (mfr) , g f, 

^^^j/K^ (mmmm) , T^V^^f y^^yfy^^ (II) # 
u > ■ 1 3 OVX^mm&LJzM^^VtzhiDtr^^^ 

olymer Engineering Science. 12, 64 (197 
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3 O^C, T>-f^jgg6 0 S- l -CO#»«!*i:|9"||f«i-BE©Hs"Cfe5. 

0 Sl±<Dtf V fn \? Visits- t \Z £ 9 % «.fflO«-*»jtiH*«#S5fcfev^ 

«± 1 0 0E(TT-$)5 o 

•^jKy v-^i^y Ki"5^jfe % #|8BS6 2 -1 2 1 7 0 4 #^«|ClB«$ ttT 
f|2 8 6 9 6 0 6*4fc#|Sl2ft£;HTV*5 «fc 5l^^te*iAf1* 

* y^p-tfu^fcMafcfc (MS) Sri««>5^rite^»ftL<fl!vve ) j L<5o 

\^y-7u\fvv^ \<^®znmwim*#}) yuvuis (High Me 1 t 

Strength-PP; RTHMS-PP t IBf) # V 7 a 

B a s e 1 1 |tl!HMS-PP : P F - 8 1 4 * if) % Boreal 

i sttlHMS-PP (^^^ :WB13 0HMS*if) , DowftSHMS 
-PP (^>f^:D20 1ft^) frif&mtf btlZ> 0 



9 



WO 02/092671 



PCT/JP02/04466 



fgfcg &mtf btb5„ 

g = C r\ ] u/ [7j] Lin 

^^71?Lfc^^cov^-c^^^^&r♦l 3 s'cx-Tiij^-r^o £fc, fifths-?- 

j|fi> M. L. McCpnnel ltiotAmei i can Laborat 
ory. May. 63-75 (1978) £ ftT V* 5 

Jfc*S3 0#Jt<Z>*K!> ^Pt^^^ftfiticgte. 0. 9 5£(Tt-*5:i:asff* 
U<. t9ff*U<iiO. 9BlTtfc5, ^(SJt»aso. 95l:it5h HM 
S-p p©»an&*JiMSTU Ufct #o*^|8joir^^*3a*5F+ 

£fcfc5»'fr#*>5. iOSJ*t<ftO. 9&TOt©t'fe5, 

ft* 3 0 gJtiOTi? y /a^U^gtl^J (MS) 3~100cNO«lt 
*>5£fc##*LV\, ^lt!3S^ (MS) i5 3 cN*lT'fc5i:, 
i'©#**« O t i' ^*#?F+^ i ft'S *> 5 . i£»!B;& (MS) 

\,^%¥^%fa<D*i'ymteiih<tez>&fa^hz&, mmm* (ms) #100 
c.N%mzz-tmm&&mfoi-z®&if t *>Zo. HMs-pp©ii^ cms) 

tt, X Vftt. b< tt4~8 0 c N. £ bt-fr* b< tt 5~4 0 c N % 9 
&£L<tt5~20 cNtfc5. 

#&-efc5o ^-a-fi^ias*?1§-e«s «#£#iSfcufc 9 , g^iaj^H'Jtt 
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0-5 0, L< 14 2 0~4 5-efc3 0 mbtt. ^11 x.f^ TfBfC^"t" J: 5 

*hms -p p<DmiM-3L\z£ \)mm.&~%%ix~h v , ^Xfaowmzz bKfa± 

_hfB Lfc J: ? # h^— hVtttfS l 6 £(±o#y 7"P ei^fcju ^J^JiTIS^^ 

-r J; o fr&mmt) (ms) vNt?^ss^®3s^^y -fu t-u^ (Hi g 

h Melt Strength-PP; ftTHMS-P P ifai") <t EiB^y 

s<g\ hn^ftzx-m^isXtf}) 7u\?ui/<Dmmmjj (ms.) £«<i- 

l-iot#5 ri:i5T*t5„ BP*>. o ftHM S - P P let •) M®# 

^j^«^it3S^j (ms) a*ii5v\ v^^^^jf^sij^TKy ypfu-y (Hi 

gh Mel t Strength-PP; £*THMS~P P 1 15^) iiRifflzK 
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^ 7 7 f T-i A L t /f !J / p f 1/ y ©ffll^j (MS) 

frMzm^Z>rtV7u t»©^uh7n-l/^ h (MFR) It, MIHI&cDfL& 
1~3 0 g/1 0^<7>^aiCfeS^i:^$f^ tVN c ^;V^7o-W^ h (M 
FR) #1 g/'l O^iffe'St, *MWWl$fc«JEjas.h#?.Lfc»>, jfffiJDM* 

(MFR) # 3 0 g / 1 O^^t^t, «JBIS*L*:7-f^A©ff^aEiS*t < 
fc5fc£©F,ggvkas£C5»<£#ib.5 0 ^;^7n-K f (MFR) Ht % J: 9 

j?*t<tti-2o.g/io^-eJb5. 

^Afc-JBV^SJKJ/ /n tru>©> y-<V^ y K#S£ (mmmm) te x 9 0~9 9. 
5 r. t * L < % 9 4~9 9. 5 %T& <5 ^ <t tf* J: 9 £f $ LVV C CI 

Wy^'/^s' W (mmmm) fi x 4? V Zf a \f Isl/fc&ff % T 4 V # 9 
-y?<D*Lfcm&&W.&B.mi-ZftM-ZhZ>o ^y^yK^ (mmmm) * 
9 0-9 9. 5%if5C>T% »f»tt, PWtt % rate, » 

(mmmm) #9 0%*itfc5i, 7 >f yi^A £ Ltc t # ©B?J^(ST U 

- hiDX/jr^w-ftipite^eT-rs^t^fcU, <(>;«< 

^y^V^^K^-^ (mmmm) F9 9. 5 % SriSS x 5 t s Mti&&&<l& 
T1"SCtas*>S. ^y^^^K^I (mmmm) fit, £ P> fc#;£ L < 9 5 
~ 9 9 %, Sfc^f* L < fi 9 6 ~ 9 8 . 5%-CfcS„ 

frj*\cm^ztfvynt°u><DT4y??^y?4>rv?x (id 92 

~99. 8 %<7)f5H(cfe5 c: btW* LV\ T-r y * * f-y if 4 y if x (I 
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I) #9 2%*»T.**fc, 7,^i lfc i^li W ^ ****** 

9*?*4V*y*X (I i) #99. 8%«jt*& % Mf^ifttSI 

70^f y Hyf ? ^ (i i) Ht.-J:9ft4L<tt9.4-99 
5 %-C*>« c 

30, 1 -T^^ 1 3 _^„^^ 

-£T% JiBLfch^-hJ/Jfc, Ms* (MS) , ^h70-Wl (M 
FR) , g.*, *y*<i^ y K»# (mmmm) , 7^^f yN ^^ 
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£Jl_k#. lasted J£#, Tttl«iI±©*A*»fe#* b< JBv>e>ft5. 

fvnf*^ f-tr^>\ hP^u*, if-^^uv, ^^^^v, if-v^v^ 
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ftMo**ft#o.- i ff^, itt ^ iM ^ /jN C 

^Mfeft *tt*» < ft o fc 9 7 -f A, A * J| fc ttttftl* # y V - K T * h L T If *J ft 
**fc*T, i9*F*t<ttl^20«%n9, *6fcff*l<tt2M5 

*0#M i!W t<; *««3a*#X<ftD, *fc*«»jh^it3Bo^ 

if) . XJI|ft#Xfttt« : p_ 2 26M) ^ w 
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Wt, -7W^i, -f*^^ 1 , 3 -is* vOfls&XAsi&i,^ 1,2 -is 
fiu^*fV->*J*A>7Xzs& s l,4-*si,u^*V^V*j\,i£^m, 1,4— r? 

V7^->Wi^ 4,4' 2,5-t7>l/y^ 

**>^y*>T*-K hyu^ym-K ^y*ny^y>7^ 
cc^w^y ^,f^^^, K T-ne^y^y^^ 1,4-7* 
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9 A,^ ^t^f^^^; K ^V^^n^^^ 

ooit^ti-i 5m# Mo ^ tt ,ij. miftBj|:OAHjff 

UBS 6 3 - 1 5 8 1 6 #HBg 6 3 - 2 5 6 6 5 1 ffpftz 5 _ j 
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^BE, 2, 6 -t7 * l-Vv^/i^^Sfc, 7S?tfy» % h^f/V7i?fy®, -fe 

fl, -f#3'/j|, i, 3 u.'<z,?^i?j3j\,i$^& > 1,2-^n^^f- 
VS^^A'Jje^R, 1 , 4 n^-y-^-^/w-tf^g^ 1,4 --^7^—/^, 

*V*h" {9-<zf& : PTSftif) ftiftfs^tf «b*l,3 0 
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yrtett#»fcr*J:i#*>s. 

*fc, tlltSliCitlltt, 0. 6N/cm«±^f LV\ gigg 
£L<JiO. 8N/cmKm*l 4 ±9»*l<tti. ON/cmWejjS. 

tt, ^By*^^RiJhtt©«jS3&»e>, 0. oi~o. 5^jfJL<, 

«fc9&$L<ttO. 02~0. 2 M mT*fc5, (Ra) # 0 . 0 2 

#*>D-, +<?*W«L* (Ra) #0.-2/»mlriil«i*M, MH*J|« 
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7}f y fliers K^^o^M«^PL^v^j55^^M*3J: 

5 ~ 5 p. m £P L V x „ 
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*»w©*i©»«, M2<Dfm, *3©»tB*j:tfjM©»ito-*«## 

O. 5-2. omM^ffmRjhtttJfOttc^^iDfrSUV^ 
*#W©*1 2 ©#*, *3©»t8*5iutjj|4©*«B©-4tt 

££i£T/Ui- **V>. K S*±, 



21 



WO 02/092671 



PCT/JP02/04466 



«-?\ 7* <D tern®.*, XV V U?ls^ib-&®<Dm$i%L*. tfV*. 

tt'2, 6 - 3 -T'fvu- 4 ^yl^a: / -yl/ (BHT) ^if^O. 51 

l%£tT, ^-fbKit^lt LTIir h7^x- (^fuv-.(3, 5 _^_^ 3 _ 

x 10 1 0 )_ & 0 . 5 li%£(T©IiX'tt Lt4J; v.\ 

^M^y- K7 7 f • mmmi, mmm%&%, ammo-* t-hi/-^ 
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"CSS. nntSt^IUcfB^tUTH:, 2*u 

y7°alfl/y7^/UA©2 5tT-©I^|Bi©t>^$ (Y (MP) ) {4, 2. 
5GPa£l±-efc5;i«J»4U). 2 5tW (MD) #2. 5GPa*S 

5„ 2 5«CT-©^^fSi©ir^^ (Y (MD) ) -ft, «H«I^&^ifl:L 
V^^jJ^Btt/yo^it (mmmm. I IftJffcMjfc) % iftBfca 

^l*©*^* (Y (MD) ) «c % ±9#*L<tt.2. TGPaPil, $ fe 
#£L<f23. OGPaKl, *(,»iKfl3. 2GPa£liffe§ 0 

!)7D t >y 7 ^i,A©8 0lCf©m^Oty^ (Y (MD) ) ft, 0. 
4GPaK±f'ife5Ci^ 9 ;U\ 8 OTCT'O^^^riRj©^^^^ ( Y (M 
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D) ) #0. 4GPa*ifi)5t, ^W^^nifl#lc&3g^44W-h:3-£&5 
8 0°CTO^^^(pJOir^^^ (Y (MD) ) fi, »jR^tt^&«' 

if) s ffl^5#!;ynt>y©iH4 (mmmm, I I % ®#B#|C 

•CT©«Mrt'OirV^» (Y (MD) ) fit. £ L< 12 0. 5GPa£A±. 

L< fiO. 6GPaPiltfc5o 
#3SPJ©Jgl ©®li, 12©^!, Sf§3©^J&:fcJ;tfSg4©^ji©-«|®## 
iJ/ntVy?^/^!*, g#2F[£]©-irV^ (y (MD) ) fc 
* (Y (TD) ) ia9*Sil5mfi 

m = Y (MD) / (Y (MD) +Y (TD) ) 
#2 5^|c*5Vnto. 4~o. 7omWfchZ>z. btf&iz. LV*„ m-fgli 

tc&oX, mffi< 0. 5 07^/i/Af±*^|^fcJtt4LT«S^r|R|©HiJttd5iS5< , 
mH=0. 5 ©37^,1. .Mi, <S*-|Rl©B!H4^3lfr«j|C^7 UTfe 

•J, m«>0. Scy^Att, fi#flfcJt«LT;B^ft©|Wte#i^ mjjg 
^0- 4-0. 7T'fc£^ tfci 9; it|SA7V^ L fc^SlcM©^ 7 ^ 

iSWUK^fil, IK fc*. JK-«38E#«©:7-f;i/A©5ft 

, Sl^^yynk>y®^tt (mmmm, I I , 
»Tffifc3&* & M^m ^AP^I ©M^ft 4 <^ «t *) Mffl-t -5 £ t # T* § x 

w<ow&zm*t>t£\,mmx~m&%mtmm4kW • Ji^^^f ti« 2 5 

ttC&tfSmHte. »*L<fi0. 42-0. 68. $ h * L < ti 0 . 4 4 
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~0. 65, ftfc#*L< teO . 46~0. 6 2 ©$&ffi© & ©T-fc 5 „ 8 
OtJfcfc^Tfc, -PfiSfcrnteas, 0. 4~0. 7©*5H«rStfc1-££as#$LV*. 

SEf#aKy 7°n t'l/yy^^A© 2 5tf©S^|^©F 2 ttte, 4 OMP a&± 
t?*>5ri:#g4tv\ ^wT*, fi##ft©F 2|lil2, fi^ft : 15 cm, 
iffi^ripj : 1 cm©t^Xt§)9 5 Omm, ?l5g*)5t^3 0 0 

mm/^-T-W5l Lfc^<D#^ 2 %O^t^{C^^SJ5&^7T^5 0 2 5°CT'©S 
3^[6]©F 2I#4 0MP a^T-fc5i:W«lJ^K:rif yffji, 7 $ M$ 

^2rl*l©F 2tttt % iD&f L<i*45MPa^±ffe5o 

y fc°lx^ 7 ^/WA©2 5 tJT?©*#*Sl©F 5ffi{4, 5 OMP a £t±X*fc5 
i 1>V\, ::t% ;gM[S]©F 5ltli, S¥2fft : 1 5 cm, 

: 1 ca©H X-C^J «J ffl Ufc^tr, JK£5 0 mm, ?l3g«55SS3 0 0 mm/ 
^■■C#3SLfcR©#«5%©l*K:Wfi-KiA^^5J&j?n?fc5 0 2 5 < CT*©^¥*'IrI 
©F5«^5 0MPa*iffc5i:, MlSfcli f y ^-f ^U-MSttt 
y ^ ^A©#ot, =3— ^ • ^#^i*SrJSLfc7^^A £ L female ft Jglfd 

IS]©F 5*Wt, J: L< fi5 5MP a«±T'fc5, 

#38BH©&1 ©J^JiS, ^2©I1, Sf!3 ©^JiM&itffM ©M©x#M## 

*##*LV>. 1 2 . Ot: ft 5 5 £ , fflflij, 

K «?*Jfc^©JpXI$fca«Srft2lPl>fcRI©7-f yWA©iCl« 

IBUfctt-^s^-ffi, fl7A9 ft if©xm^^iSrff^i-S^ ids 
1 2 0 o CT-©fi#^[pj©Sil|x^^«:^i| i ^^^b^iPH{kLT*ji#^-- 
hfr#5|g©}fc*P K7AI«, Jg]&#&fr («#JHL«, &mW&<07 4 * 

A©3fi$ft£) ., JiH^^y t; 0 u;/©*j!fii& (mmmm, I Ifti?fc*tJfc) , 
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L<|4, 8%^T, J: L< li, 6%T?fcSo 1 2 0t:-C©*^ftt#[* 

i? <DM3L&\Z.Wi.g.£ttto Ltcm<D7 4 A' © J&tfg # * t < ft 0 „ fltft ^ bf y ^ 
LfcA0 ft £©Ig*ft*l&iei-3 1 2 0tf©f?^iSii 

<I;frfl©*&iK«*©?ptt»ii*&ft= (*M* fe :IB35»feMHflsLT5tcK#^'- 

ft if) , m^ZXV -fu lfl/>©tHt (mmmnu I I ft if . J£#l* 

fc"5TSI^a*S:^fli$*9 5*&jbPjH©iS-&*fciffc:.fc 9MW1rZ>Zb&X*%, * 
»M©4#tt**ft43ftv^f6HTaS:*jgft«tt*# • Wtt&ajei-frtf J:v\, «fc 
U#*L<f4, 1 2 0t:T?O*^^^«^|^olRJ|Ri(B4BoftH:6%£lT-T?*>5. 

lOii, ft-2 <DJ81R X B 3 ©^lirfc itfB 4 ©Mti© "iteMf** 

y yp trv-^7^/WA<D7K^5S3g*J4, 1. Sg/if/d/O. ImmKK- 
fc5wtWtV\ Tfcam^ii^^ 1 . 5g/nf/d/0. lmm^iiSi, 

«*fc£f). , i^5^P/oeuy©^ B tt (mmmm, I I ft if fc*fj£) , JS 
# °# «: A« S * 5 * SsMJ © ^-g-ftft if \z. X t> «fl»1- 5ii:i 5 t*t, 
**W©^tt*aft*3ftv^ttH^M*jgftj»JK^# % ISttfcSJTt-fttf J:v\, 
±!>»*L< »»' 1. 2g/m'/d/0. 1 mm»Tt*5, 

*mwv>mi<DBm, $ 2©m 3fi3©^ji;fcj:tm4©^ii©-]8i®## 

y^n ifuy7^uA|i, -ia^^^^-fSj^sp^f ft 1 M m^©7^;UAt®t*3 
V^T. ft^GjKUFfrft 2i2£iia©1-5*§ 4 0 n mSX±<Dffi7 J 7 y /U##:£1- 5 

^7^yy^tf± > ^FbI^M (AFM) tJ:«7-f ^A©*ffi«jfefc*5 
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&»# (AFM) SrfflV^T5|il*«SrfTofcl»K % # b*bfcIHfe£-C KH^fa 
5 PfT*2 3aSriiil1-5«4 0 n mKl©i7 ^ y !)7^5 1 H|T^ 5 7 ^ 

&mw<D%i<Dmm, m2<omm, m 3 4 ammo -mmwtf 

y-7°u \? v>7 j suj»&Girzm7 * t* y juti, -&&&^jf fa\Z¥ftt£ l /im 
ft<D7 J ^A^ffi(cjoV^T, ^|BjlC3pff^ 2iaSrjioi-r5o &*L<Ji— 523* . 
€#*-[pHC5Fft* 5 iz mfi(D7 4A>J*3tmKiS^X, i b< »— sa^*¥ 

y /a bru^7^/uA^^r-rs*7-f -iatf^Mftic^ff ft 1 » m 

ft 2 s & aiai-.s «7 w ^ y ^as i jb#& l ft v^-g^ 7^7p /nnata^ 
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* L<tt2*£U: % S&KJ: D$f*L< I4 3*^±l 0 * £1 T *> 5 . 

fafcWft 1 0 ju mfl©7-f ^A*ffifc:j3l*-Cs 1 #£t_h#?£i- S - t L 
<> £y#l£L< tt2:£^± % $ 9ff$L< tt3^^Jbl 0*£lTt*fc5 o 

L Affile fc*btf N +^*«7>f ^yyuis^ffi-rs©-^ 7^ ^ y /u#Jtj5S 

y 7-p ei/y7^/uAASft SHE?* yy>©tgr±:, 7^ ^ac^^^o^ 
*lk ::t% tt7-f ^y^Kofittt, ^^tjSIS^ (afm) ) t«t9« 
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VslsOimi-i, #*L< 1*5 0 nm»i5 0 0 nmUT, i50H<li55nm 
Hi2 0 0 nm£(T, U < f* 6 0 n m&.± 2 0 0 n mSXTX'h 5 0 

^ © - # y 7" a fc° U v 7 -f /u A o 7 4 y y yk#it ft % ±& L fc ft 7 

So 

yy*t°u>7+,uj, (D mm\z.n.. ^©^^-ets, m*.i*\ we a; 
(i) 

1 o g (MS) >-0. 6 1 1 o g (MFR) +0.82 (1 ) 

log (MS) >-0. 61 log (MFR) +0. 52 (2) 
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^A*ir©«^^b5ii:*3S^ia^^#^^^-rtb« < t < , i 20-1 sott* 

Mfc*fi*&#*»£-r*ttfJ: < x 15 0-18 ox:x'hzzh&m-& v\,\ 
m%fa\zMWl,tc<Dib % £ bfcif®^|Bj{c 1 %^±<7>5i6^Sr#^oo 1 5 0~1 

it&fEsS (i) 

log (MS) >-0:. 61 log (MFR) +0. 8 2 (1) 
^iWyT-nf i^Sr^tptfl/T-n tf i/y, fc-svMi, Mis:* (2) 
log (MS) >-0. 61 log (MFR) +0. 52 (2) 
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m&m * * 4 v^ x ^ ^ «jb © i a« ± & ^ l *s «t # / * & 
%mtirz>%:}i^tb<Dmmm-*x?x y $/ h^p^^mj u m^ k^a^ 

_Z.(D?fcMi%mm-7 ^ 12 0-15 0t;©i&glcML N i^fafc: 6# 

EU:fc»£#U ^^i?ry:?^I#il^Abl 5 0-1 8 0 tJT?«j6rfiK: 1 

offip«TKjffi#ixfc«, i 5 o- i 8 o'c-esfe^ft&Mau ^*fl-T5 0 

7-f/WA^l 2 0-15 O/COMJC^PI^L, *#>frfafc6ffiFEJl±R:»£#Lfcfc % 
0-18 OlCT»**l^fcl OfflFttTfc«#'LfcflU 1 5 0- 1 8 OtJ-efc**^ 

Kit, *V^#!fi£$rfc5fcji>icHc % 3 n ^^ffi^Stt LfcV*##»* Ll\ ft 
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±©^*©^^fe^* L< N $ L< fi2 4l*IH£t±:-efc'5. 

C0&*£ftVt5&Ji-£ tttt, Al, Zn, Mg, Sn, Sift£f4>&H# 
#*LV>#, Ti, In, Cr, Ni, Cu, Pb, F e ^i^tfflt'^S, ^ 
tbP>O^JHtt^©M^dS 9 9%£A±, M£ U< tt9 9. 5% #±©8^ pj/K 

Z>tc#)\Z&% LV% $ blC^ff L< tt2 0nmftlf*)5 o ©±fiSfi#{C 
&JR3£*Jl©3fciRgfi, 6 0 0 L <\ 7 0.0%£t±iS.$fefc»* 
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$6H##*L<, $bfc#*.L<f±l 0-3 Onm©ilf$>5„ &mmk%)<D 
«*#£ft;U 3telftaiia*l4#* L< »7 0~9 0%©«SfflT?ife5 o 3fe,f&oii©^ 

^FJ£ t < fc -5 © 7?£?l£ L < * V*„ 

L< % 0. 8N/cm^±^^f,lC|ftL^ 0 ^*3fiSAS±l2ttBB*»T?S) -5 t > 

£tT, L< ttl g/n?/d^TT'fcO „ ilfW2 0 Om 1 / m'/d/ 
MP a J^T. ^KlilOOml /nf/d/MPa T*^5^i:W D ^t 

btiTfc*). CixKJ; 9 7^A©^y Ky y^ttl:Iii5fc*ttf)!i:< „ RUSH, 
XttM#/Ky zfn K'Uisy^jVA J; .»>flE< LT fcjbPX«H4&|fcJ$1-$ i 
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^y^^y/uitt, iw^mtimmm (afmj k j;^^ ^a©^^^ 

#369! -aa^^^^lpjic^fr^ 1 n mftconmX'Mffi&^z-Xmf-ffiJj 
m'&m. (AFM) SrfflV^T 5 Is]l&§*£?To fc^lc, # b^fcli^±T Ic^I^Ir] {d 

a-as^ H7^7"!J/^#st5 7^^ t^a-r-So -oi^ v my^^v^it 

*3§BJtf>fH5 <7)^^^-$ftM#xKy 7° a tT i^^^-YyVA^^-f-S^^-f T'y A> 
*SV^T X £ L < it—mt^^mKW-n^ 1 0 )1 m|©7^AtII^ 

ft, mtf-^ttfaKW-ffft 1 n mfto? j frjU&mfcte^X, 1 3f:^±#^E-rti, 
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* as w © fg 5 <d m m <d - m m # # y y p -tr u > ? 4 a, a # # ?• 5 $ 7 V ^ y a* 

<0«fi. ^A©*^|^©ir^^J*s«rif< LTttR* £v^«£ 
(AFM) fc«t *>««$ttfciii«ltc*5V^, **l^K:3Fff*2 3ia©WlJ:«^^|c 

w*ii[ii«r»ifc«s4^«$jt5jt $ic«mni)c3 4:9i* % a& 3#©a:j&ic 

*S**s«-Jn*nfc#^, 17^ ^y A-as3gjgi^»-rv>fc«> % S^ft©^ 
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5 tmm^4 x^m< is; t ^fe§ 0 &%w<Dm 5 ©7£ii©-|*®#j?K y 7°n 

fcrvf^-f ^Atffrl-SIK^-f ■?}) /U<Dm\t, &ll<IJ5 0 nmK±5 0 On 
m«T, <fc 'O&t. KIJ55 nmHJ:2 5 0 nmfilT, Mhffr* L< » 6 0 n m 

w © 5 ©ii © - # y t° o tr y 7 4 * a © 7 ^ 7* y ^matf* , 

v^5£ U< » ;©«fc 9 4ii^ t 5 r i T'^tClg©*, 5 7 ^ t f 

^g&SSTJ (MS) 3&^ii5V> > V^^^5^5^M3i7J^y 7*0 fuy (HMS-PP) 

±SBHMS-PP«U 2 3 OWmfeLltb %omMmtl (MS) t^;Uh7 
d — W h (MFR) # % TfE5£ 

log (MS) > — 0.. 611 og (MFR) + 0. 82 

;;T% 2 3 O'CT-ai^Ufci: t©^®3i7J (MS) itt, /H* 
x^i/a ^x^-Sr^T, ^y/nf uy^2 3 OlCfciAnil&U y 7° 

5m/£©»£T*5l£SiSK©«;tof:M£u' *M«^ (MS) Hfc a 

2 3 0°C7?$J£Lfc £ t©^^ h7n- W h (MFR) t J IS 
K 6 7 5 8 |^oT2. 16k g <DffimT-?fflfe & ttfc A* h7o-L/^ h 
(MFR) tfeD, Wg/lO^tfcS. 

£fc, ±iBHMs-ppij:, h^- h^jtas3 0£(±-efc5; t*m it L^„ 
;;-c, h/w— h:/J*l*iflEAJE;&Sj*c&£JBv\ C o g s-w e 1 1 ©a» [P 

olymer Engineering Science, 12, 64 (197 
2) ] .left of- frofc. eex*^? h^h^ititt, &Slc§l!RT?iEta L 
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MS-PP© KA—h^ftfi, ±!)&fL<fi35K±, £?>k:#£L<Ji40 
1 0 0£lTT"fc5 o 

tas-cts. wh. ±ehms-p ptmmwm<Dmm^^ B <D^^^a)wm 

±iH<DJ; 5ftHMS-PP£#5lc«U K^tF**^*^ < ittfiK y tri^ 

fe, #HBg6 2 - 1 2 1 7 0 4-5§-^$g»£f2ii£*uT^5 < fc 0 
**K.&m&t&m&i:m?<1r&%&, i>Z^tt*mm2 8 6 9 6 0 6*4fc#|cfB 

LV\ A^ttSr^AU-riSBgR^SriiSJ&fc-HMS-P P<DMfr 
mt LTii, B a s e l l ttlHMS-P P : P F - 8 1 4 ft if ) 

Boreal i sfrMHMS-P P : WB 1 3 OHMS^if) , D o 

wMHMS-PP imzf^ : D 2 0 1 ft if) ft }£&^\f t>tlZ. 

g = [ I? ] Lb/ [ JJ ] Ll„ 

--~e. Cjj] i. b & 5 # y /p if u^(D@^r^^-efc d , [tj] 
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ikte^ M. L. McConnel 1 CictAme ri can Labora t 
ory.May, 63-75 (1978) ttfSJft § tlX^ZXfe, 1" A 

P©^«Jt»g : W:, 0. 9 5KTtife5ifc#»*L<, J: »> L < 0 . 9 

po^m^ (ms) fi % 3~ioo cNoiiicfe5-i^jLi\ mm^ 

?) (MS) ^3cN*it*l)5h b l,tc t % <D&^j7ft<D J r>ym& 

ttzmirfchZo ^Si3S^ (MS) \<m f&^jjfaot y ymn 

3K< *SlRlRltc;fc5j&s % (MS) tf* 1 0 0 c jKRttj&sjBfl: 

•tZ>W&&&Z 0 J;9^L<li4~80cN, £ h b < it 5 ~ 4 0 c 

$ felCi <0fS- £ L<te5~20cNTfc£ o 

s>-5.- i *m&&m*tt#Mi¥&»m{b.i,± v , &^j7fa<n®mm±%) 

& L < ft 3 ~4 0li%t*fc5. 

2 3 Ot^SJjgLfc i Z<DmMmt) (MS) i>;Vh7n-K K (M 

fr) ©H#as&5fcfci»fc"rc:i:##SLv\, 

log (MS) >- 0. 6 1 1 o g (MF R) + 0. 52 
log (MS) >-0. 611og (MFR)+0. 56 
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1 o g (MS) >- 0. 6,1 1 o g (MF R). + 0. 6 2 

log (MS) > - 0 . 6 1 1 o g (MF R) + 0 . 5 2 
*mtc1-#D7uV fl,^ ^gtgg^j (MS) V^sftjgft 

^^^'■^ (High Melt Strengt h-PP ; KT HM 

s-ppiE-r) turn* v e uy^uo % wyy D ^yo± 

©»»3i^ (MS) tU<t3;iKiot#5^#-?t5, BP*>, CO*? 
'*HMS-PPfcJ:.D*tt#i>ojREft**©«*|«^©WEW*»«rSit 

*38W©& 5 ©JBI8© y t° U^y j {cffl ^ 5 jK y X a \fv 

^SfcLfcy, *M^-f X^JS^-fS^iiSifea. <fc 90£L< Jii 8£*±, * 
&tSF4L<»2 0-5 0, b< ft 2 0-4 5<Dm®<Dh<DT'&Z 0 Z 

*l bii, ^^«±I2HM S - P P ©«tf**MS<f3 i i T%. PtSiiS 9 

^JtdS3 ow©hms-pp iiHi^u^a^i/y^Lfc^ 8UB#y*" 
yynti,y©MSS:Si<t5ctlcior#5Ctm5, BP*,, ^©£5 

>©MF7n-M h (MFR) f± N HttoMi^l~3 0 g/1 0#© 
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$5®{CfcSC biWt. LV\ ^uF7a-Kh (MFR) #lg/10^| 

if©^M^4CS^fc5 0 ^/^7n-Wh (MFR) #30g/l 0 
M £ ft fc 7 < fcSft £<DFHJij&i&S£C5 

*^*S«>5„ ^^7n-Wh (MFR) «\ i'*)jf4l<fil~20g/l 

y© y y<<ls? -y (mmmm) «t % 9 0-9 9. 5%tfc5Ci:^4L 

<> 9 4 - 9 9. 5%-C*5^iiSJ; 0#* LV>„ r ^T^ V^y^ y 
(mmmm) i: (2, # !/ 7o tf u V {C*5tt -5 y * * ^ y ^ <D & ii:^ 

mmmm) 5:9 0~9 9, 5 % <t "t* 

»S» 7 h*flX5feif©7W/VAiDXXm^i3V^T, i^XjfcjbPXftSr^-r 

5 7-f/^SrI^t5^^iSt*f 5„ r;^yFM (mmmm) #9 0% 

Yftm (mmmm) #9 9. 5%*mz.5b, SRttaSffiTtS'i i**>5. * 
V^ls* y Kfrm (mmmm) « N J: L< it 9.5- 9 9 % v $ L, 

<#9 6~9 8. 5 %(Dffim<Db<DX*h5 0 

*&W(Dm s (D&m<D-mm$tf v t°v t°^>y -f^Atffl^a*!/ 7°? f ^ 

1/<DTJ y???-y 94 >7*y?* ( I I ) (1, 9 2~9 9. 8%©iffi|:|)5 
Clfcas#*LV\, TJVtt^ymVrvt* (I.I) #92%*lT?fc5i:, 

*if©raja^:*^C5i tasfca. ifcr^y^^f^/fyfy^^ (id 

#9 9-. 8%^@i5^ »JRtt#jgflS-t-3#<g-#ifcS 0 T<iV#yi-y94'y 
TV?.* (I.D.ttv i0ff*.l<»94r9 9. 5%T*fc5 0 
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>5r>, 3 t^v- l N 3 -^fy^ry- 1 , 1 -^-fev, .4- 

5 -a^w^-fe: 1 , X -*?T^ S l-y*±>, 1 

Cl^T% ±|2Lfc7Ky tr UVOff&lt (MS) % ^^ 7 n- 

t"f h (MFR) % h^-Fvifc, *y^>?>y.b"ftm (mmmm) % T 

^^f^^fy^^f^^f^^ (i i) ) 14, mite* 
5 5 syngas 1 SW±m^$tt5cii^0^ - ~ -ev^ 
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g) a* 6 ot^-era, nmz>fo±&j%:&/b£ < tasfcs. 

g) * 7 0°C£*±T*;fc^9 9%&L±(Dtf!) Vis? a*<^? ^^©IgSSfle^ 

frbttzm&m&mztt^T^^mm.- suh (c 5 h») n^na^o^^Tk^ 

lc^L<li5«T, L< fii «T© 

it/^Vl— S^^H^^inS^-a-foitT 0 . 1 ~3 Olf%Tfc§ £ t L^„ 
3<fcofc9 % SWttiS^f S4i^*>5. *fc, 3 0 «% 5 , ft 
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^K*»/**-*t^<, 

A#«fc LTtt, «*tfh-* y *;*tt« "x^u. yr 7* : E 5 3 

■**B«>l50*ioii a ^j^^ y7(f ^ tt< jBfc" 
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^7x = y», 4,4' -xJ-=3ri/SS#^, 2, 5 —T7 9 
— /V^if<Dj3gJiS^^ y = — /U N 1 , 4 -S'y n^^r-y- y^^ ^ / — if©^^^ 

/K jKli/nt'i/y^yn-^ # y x h 7 y 

^•i/^^y /uj^f^^y (tf-^VTA"* i> is) ^y ^^ifds^ff btVSo 

*», ^*f^f i/yi?^y*/7*- hi h!i y ^*-/i^y ^©ttflju&ftif&ag 

9 ^^r-y-y j-u^7V = — /k ^^-o^/^y if©^" y 

75^> 7x = uyi?7r/ t h!)i/y^7^, -yyxx/p-yr^y, ^7 5 
y^7^=/uy^v % ■y7^y^7i-;i'y^y, $ y e^y p^^i/^y y 
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i*i-h£*5 <^stv\ mmmtis =.XT/ispu?zs%k®ffii 

^L<. Hl^tt<|i3~10ltaiffc5 o 

^Bg6 3 - 1 5 8 1 6#&« % #HBg6 3 - 2 5 6 6 5 1 #&$g, #H§¥5 - 1 
5 2 1 5 9*4Mft.4>:£ife#¥tf fetlS. UT % * y f7*- h3Mfc 

xy^ye/7^h, ^ri/vy^y^7^-h, t7^y^yv7^- 

*A©5?^y s^i^-x/ns *#*©;*- y =*^-, Tk^-fbt'x^^y-^A© 
t i> if f & ^ y 5? /v cc — t /v ft if # m ^ * ti 5 at % ; n n is £ * ft * v > „ 

mmmt utjbv^st % >mit^t ltu, ^?y, 

•/^7t5yf©7$yft^J:rjt, ±f27^7ft^lc*;l/A7>fk 
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^7x-ySI, 4,4' 2, 5 9 Xs^itUfrtflsmft if 

* V * h\ (f^y* : PTSft £*) e>jfi,5 0 
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£2£*©g5*3ft&#0. 6N/cni*«ffc5i, iDXOXST?««JiiSf((3)S^ 
U<te0. SN/cmHif^^ i«J#*L<ttl. 0 N/ c m K±T~£> S 0 

*K##y^nlfi^^7-f>l/AO«»i4>ll^*&ft* (Ra) ft, JfcDfcl^ ?# r> 

y^^^B^jhtto*^i S fe > 0. 01-0. 5 |in*S»*'L< , £ 9 
L<tt0. 0 2-0. 2 W mT*fe5 0 * £ ,(R a ) 0 . 0 2^*1 

3 (Ra) #0. 2, ffi |:it5^ ttM , ********* 
^Ufc^«ai3t7-f /va t LfcBIK:7/u$ mtctf^Tjs— /u&iffls^c, ^fx^y 
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tt5:#4T*#5©T% 0. 5 ~ 5 ^m^jfl LV^ 0 

t^LT»?RlSr.lS*Pi-5it*»4.LV^ £fttt, J I SJBf§T»*3B3ft5!l& 
;blJ£ft£o 
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3mmn$x±mto£}ix^z>z u< , £9#£L<teo. 4~i. 51 
■§L%<Dmmx~hz> 0 isLtc^mv5±Mbmm<D&tmmm.\-x 0 . 5-2. ommu 

^icpg^ttftv^ mx&, #y^ h^^s^ :/^b^©^ta^ #y^ 
1 1 < it c ^ ^ © ^ & m if z> z «t jfi x* t ^ „ 

f*2, 6-^-^3-/f/V-4-^f;V7x/-;l/ (BHT) ftif^O. 5fi 
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M%UT. mfcpjlkMt LTlif h7^- (p^U^- (3, 5-^-^3- 
75^-4—^ Kp*^>-a^ Kn->yt^ - h) ) zf 5 V (I r g a n o 
x 1010) #^£0. 5a*%#TO$SfflT-Ss7JnLT*> <fc^ 0 

2sxTxh^>^t^m^Li\ mmw-wo. 2 5 /im^st-fesi, $motLfr 

^^A^ffit=zn^^m^3S?r^t, :7^A^®cD}j§tv3S;t>£3 5mN/m« 

LTtt, gim, mm, mm**, hzi<^*mm/fc®tfx<DU&%ti:¥& 
*%w<Dm 5 ommv—mmwtf!) 1^1/^7^;^© 2 5 t:-e<^#£-iRi 

©•t^i/^ (Y (MD) ) t$2. 5GPa»±-Cfc5^H5»f L^„ 2 5tt 
O-^^fiKD^r^^m (Y (MD) ) ^±|B|5S2. 5GP a*|ffc5^¥ 

2 S'CT^Mft^irV^ ( Y (MD ) ) it, ^it^^^?>^*P@ftLT* 
h£r#3^tf>i£ip K7 *EjK#&# (fi&, te^ftif). #V^5 
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^D/nfuy©^ Oy^^^f (mmmm) % T^fy^f^ 

?>K:#*L<»3. 0GPa«± N ftiff L<«:3. 2GP a «J:tJ,5 t 

©*^* (Y (MD) ) tt v 0. 4GPa»m5ita5ffJU\'80t 
■COft^l^Oir^^* (Y (MD) ) #0. 4GP a^jbSi, 

(Y (MD) ) tt % »»«t8^b?&^lHfl2bT*jBE#^--hSr#5Ro^ipK7 
■^V* y (mmmm) , T^y^^fy^^yfy^^ (j I) ftifi^ 

tUf£V\ 8 OVXO-^^^a)^^^^ (y (MD) ) tt % iO0*L<fiO. 
SGPa.ai, * L< t±0. 6GPaH±'f^5 0 

m (Y (MD) ) fctl^fiO-fvyip (Y (TD) ) tc± 9 *$*i,<5m|§[' 

m = Y (MD) / (Y (MD) +Y (TD) ) 
#2 5K\Z.*3^X0. 4-0. 7©«iBfc*,5ifcdS#4UV\ ^t, m<£fi 

m« = 0. 5<07W/VAfig^^|^t<i^r[«3OHlJtt^|ISC6<){C^7^^ LT*5t) , 
m*£>0. 5©7-fyl/Ar±«^^fcifc«tTft^*Sl©|Wttas*v\ mttiSO. 
4-0. 7tl>5Ciia»), Wtt5JS^7^^Lfc**lJiJR©3ftv^7^/UAi:-r 
£wias-?#5 0 2 5ttOmiiS0. 4*»T?fc5i, tcJtifc L"CS¥ 

mlt#0. 7!rax. 5i, S^faKUtlfc LT*2fGi©pl!ltt## L < {ST U7 
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-f^A©JEa*;F + #£ft5g£#fc5©-T?#* L< ftv\ 

«ft if) , ffiV^SsKy truvottfii* (^'.y^^yK»* (mm mm) , 
T^y^^fy^yfy^ (II) icm) , K#ttlc?>r&fc3M&«rM$ 
f 55 Stimuli oii-a-S: ft if lc «fc •? .fllfci-t- 5 d <t ^ "C # , ej © £ a ft ^ ft 

J: •J*f*b< f±0. 4 2-0. 6 8 , £ kfcjf* L< WtO. 4 4-0. 6 5 , f 

L< {2 0. 4 6 -0. 6 2©iB©tOT'*)5 0 life, 8 0 °C|C1*J 
l^fcmftdSO. 4-0. 7Sr»fc1"i t^#*LV^„ 

F 2H£ :S^#[rJ : 15cm, «>6fIrJ : 1 c m£>lM XT*D 9 ffl L^cf***^ 
IK* 5 0 mm, 5l!R«jaft3 0 0 mo/^t#S|.Lfc(K«)#a 2 %O^FlC^M^ 
^^S^^T-fcSo 2 5tX'©f ^^©F 21^4 0MP a*iX«fe5h 
^[RlfcJfcgLT^^|R|©HiJttdSi^< ft D , 'itt#7y^7^i45fc6, 7 
W^A<pJgdS^+^-ift5#^^*>*), 7^A'Aott!R*ttas^jat-S#'a-^& 
So F2fitt, ±5ffSL<tt2 5tt0l¥^©4 5MPa£t±t*5. 

(OF 5 5 0MPagtJ:tS>5itW*U\ iit, S^fr tf> F 5 It 

SMfi : 15 cm, *f*lRl.: 1 c m<D^ XTH£ <? tti Lfci^Sr, M 
5 Omm, jgg 3 0 0 mm/^-C#3R LfcB8o#ft 5 %OI*K:W*Hci»3&> 

5JS^T-£>5 6 2.5tt©*$*fiOF 5f#5 OMP a*«Tfib5 fc, 

2 5°CT'^S#^(p]CDF 5ttfi, i5^L<(45 5MPaK±T'fc5, 

#3S.W<0& 5 y j ;UA<D 1 2 0 TCCcD^^^ 

fa<Dl&to.m& (S (MD) ) tt, 5%»TT'fc5Ct^*LV\ 12 0tf© 
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n fc° l^ (>y^7K^« (mmmm) % T J V ? ? y ? J i/?? 

(I I) **fteS*jfc)„ «#l*K^ttft»*Sr****5«*lll'j«oa^ 

*«#*#-«»«r3Hfti-*ttfJ:v>. i^SKU, l 2 otTW^o 
i&MspUt 4 % T -C 5 „ 

|RI©»JR«8* (S (MD) ) bm3rfa<Dl&tiLffim(Dm-Z, 8%UTT'hZZ.k& 
ft £ ©^P XB# (C i&£ £ # AO L 7c m <D 7 4 A* A <D & ± $ < ft *) „ Jg& It ^ 

*b<«, 1 2 O'C-COS^fto^ifclgsp ( S (Mb)') i:i|B*i^(DSHX*i* 

(Y (MD) ) i 1 2 OT;T?©fi^:frfi©?»JDtft* (S (MD) ) "C^StuS* 

Y (MD) S S (MD) - 1 

^/wAtaXB#icifcgg;&ttas^+££ ftofc t) , 
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9 y (mmmm) „ y^^y^yfy^^ (II) ft if , 

Y (MD) S S (MD) - 0 . 7 

*3sw©~ttjg#aj?y bri^v7^^A©*^^^ii^tt i . 5 g /mVd 

/0. lmm«Tt?*>'5itiJS»*LV\ ■TK^aSiS^aSl. 5.g/m7d/0. 

ft, «-«®#i&ft, te^&i?) , fflv^ssK'y :/n tri^ (*y^* 

y W (mmmm) , T # ? ^ y ? J y ? X (II) & iffcStJCS) % 

\/\ J:9#*.L<fi, 1. 2g/fflVd/0. lmmHmS. 

log (MS) >-0. 61 log (MFR) +0. 8 2 
log (MS) >- 0 . 6 1 1 o g (MFR) + 0 . 5 2 
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mwfemtt. 4. 5-5. 5^<ot5ffi-cfeK), $fe*Mx.zt$:7£tmm7!>mM 

l:^ii^M^^#^s^-r^^«t < % 120-1 sottfesct^ss Lv^ 0 

< , i5o~i8 oictfesriW L»^ 0 

fa fc:M#L £ £ btcijis^ftfc: 1 %RiOii^xool 5 0-1 

Witfs Ties: 

log (MS) >-0. 611 og (MFR) +0. 82 
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log (MS) >-0. 611 og (MFR) +0. 5 2 
^S'kO}f(iiiti^LT 2 0 0-2 9 0 *C fcSil^W/l'* — 

Lft*I#iS7^;UAi:t5 0 ftSp«K7AotKii2 o~9 oti u 7 -r 
^^Sr»ftU:lSftfl3**5 wi:^ZttIfi)i0 7>f;UA.©f 7^7y>^# < , 

w©*S#ai7^;VA|ri 2 0-15 O^OJELSlcipfftL, §?^^]t6f 
&±KS#U ftV^'fy^-^S«fciALl 5 0-18 Otfi^lfijiC 1 

o##Tfc:]BE#L;fc&, 1 5 o~i 8 ovTMmm&mL, n§n-fz> 0 ZbK, 

0-1 8 OTC-ce^r&jR: 1 0##T-fcg# Lfcfc. 1 5 0-1 8 0t-C*Mife 
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-<DMmizm^Z&mb LTfS, A 1 , Zn.Mg, Sn, SiftifO^JiriS 
LV^, Ti, In, C r , Ni, Cu, Pb, Fe ^i'fe^^T^ 5„ r 
^kCD&JHi^Mg^ 9 9%«±- % M£ t< 14 9 9. 5%^_hc£&^ p yK 

#S^*l<D3fe^gtt, 6 0 0%U-kim* b< , 7 0 0%£Lkas§ 
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Mmmzttm-tZo ^ii<b%©ifi©f^'io~5 0n m © 

*8Ba J &* U< % £ L< f* 1 0~3 0 nm©®ffiT'Si)5 0 &JK&<fbft0 

®m#mkL. ytmmffimim£L<i$7 o~9 o%<Dmmx*hz> 0 ^mmmm 

*fc3felft8il*# 9 0%&jg;l Sge^.i Lfc»<g-fc#*,*y Tttlgas 

L<. 0. 8N/cm£l±asSbtfftUs *»»A*±»ttH*«|-C*>5 i: , 

«T> L< fit 1 g/nf/dITT*&!), M^j§^^2 0 0ml /nf/d/ 

MP a giT, KttlO'Oml /m'/d/MP a T'ibSrtWpMi: 

*&w<Dmio>mm, i2©m |3« % ^4ofi, .jsivjuso^' 

[Rj^Wtt^if »e>HT*5«? , mid J; <? 7^/WA(D^^ Ky >y&\z.^th5tzV 

«±©it^b, *ISig© -«ljSE# zKy f U^7^/l/AH:SiI, 
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(1) mmmx cms) 

J I S K7 2 1 Ol^otMS^Lfc. M^MM* * h x ^ f a >x 
^^-^r^V>T, #y ;7°p ^^5-2 3 0°CjC*Dii.L, ^ifc^ y ;/o fc* 
ttl^S 1 5mmy#T'i>fc£b U ^h?^KiU ^©^f>7>K^6. 5 
©a«T?§l#J&5B5©Sg^SrS!l3eL, ^it?g^ (MS) tLfc. 

(2) ^h7o-l/^ f (MFR) 

J I S K 6 7 5 8 iC^^tl^^y 7°Bfl/y^t^ ( 2 3 Ot, 2.16 

k g f ) ic^oTiaiSbfc 

(3) hfr— h>it 

ffiARZim&fe&m^X C o g s w e 1 1 ©1^ [Polymer Engi 
neering Science, 12, 6. 4 (1972)] ^baTC^frT' 

mW. '• ^'f t°7 y • W^-* RH- 2 2 0 01 (Rosandft 

*> 

: .2.3 0*C 

m m * x 1 6mm 
. *J7-fVl. Omm* X 0. 2 5 mm 
J9[lto$& : 1 0 s 1 8 0 0 s 

: 2 s -^ig- 180 s- 

Cogswell ©ifttis^ SSAOISfc^tfAi) Pf4D5£E^S*(A 
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9(«+l)2 f AP.f 

= 4 %Y- 2 
3(n+l)AP„, 

£ : #3SjE5^-c*fe5„ »e>nfc#3R*«-#»t>T*3a*iiii», ggrtt 

1r&mg6 0 s _, -c© 7j E ( 6 o) „ 7j . .so, 5r^fefc 0 ft*fcJ:!)iM»* 

mm. mm J 

/Ky o -i?* n n-<^i?;/-D 6 JEOLlJNM 

-GX 2 7 0 36«*J8.V\ *J>feJi&ifc6 7. 9 3 MH z T' 1 3 C -NMR ZWfe L 

T. H a y a s h i bfrffotLjjfe (Polymer > 29. 138~143 
(1 9 8 8) ) t^-^m&UkfD*^?' h/U\Z 

2 1 . 8 15 5 p pmi LT# t°— ^ <D0M^fTV\ t?— ^ BttfcjfcftT* 3^ 

«9£ii& : 1 5 ~ 2 0 w t % 

o-^^rio^yfy (9 0wt%) /^<yfy-D6 (lOw 

t %) 

sijfcM : 1 2 0 ~ 1 3 Ot 

#RlJ§j&#: : 6 7 . 9 3 MH z 
^/bX*§ : 10d# (4 5° 
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'-t/L^HpSLttlR] : 7. 0 9 1# 

— : 3 2 K 
ajflHlifc :8168 

(5) ir>^^ F2I % .F5I 

iMitif (AMF/RTA-10 0) SrtfV^ 6 5 % R H KT§iJ£ Lfc„ 
V>7*&mfeJjfa : 15 cm, S9^^(P]i:ii:^(D^[6] : 1 cmOf/fXtlDD 
WU 115 0 mm, 3I3S<9j£S3 0 Omm/^fttlLT^ ^^^ft, J I 
S-Z 1 7 0 2\cMfeistl±J?mz.ft\ l mMLtc.o F2|t % F5|tf* v * 

IB t IH $ £0 ft # tc T S!l L fc . 

(6) 7 -r y /M*ii«3s 

X 1 ma (&7tfi 5 u m^fefi 1 0/im) £>&^-e$|££ 5 |e]?tV\ #£>*tfc 
IS^^TlC, ipS4 0 nm»J:Oi7^/!) yV^S 1 0 /t m£ W®^jCi3 V»T#S*I«3 
K^fT^iaSrilaiLfctiOSrA, 5 ,*m£ ©M^K^Tifg^ft 2 32 

<DZC. (140 nm&±<Dm7j 7 V /U#«£S*T,fc#>o fc X <b LTfFtf 

:NanoScope M AFM (Digi tal 
Instruments |±|K) 
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* U^— : i/ \) a vW&in 

^^^H : 1 /i mX 1 /i m x 5 /z m X 5 m, lO^mXlOjim 
^SaSS : 0 . 3 H z 
(7) T^y^^fy^yf^n (I I) 

fi*W (m g ) <Dnm%W ttffl«K:Att»fll n -^~79 1 

2«?JHJ«lWi-5. i©K»SrJR9 UJU 7t Fyf+»Lf:t, 13 

owemmmm&mL, j t<D®.%m.avfitm\^ ssw ( mg ) ^ai^u 

11= (W /W) X 1 0 0 (%) 

. (8) c [„] ) 

(9) # 9 (Tg) 

Seiko Instrument s *t§£Hft#tff=gEfi R D C 2 2 0lt, if 
^SlSmgi lT7;K^!>A/y(ciALTl«U 2 0 °C/#<Z>3S^ T* 

#iat> ^btitzmmMfrbmttmBftffi^x^jxs s c 5 2 0 oo^i/n 

(10) %mm 

J I S K-2543-197 9 \Z.m CT$J£ tfc„ f*$r}ft 1 0 0 gtf^lS 

(11) fffcifcM 

tM#ft£^;£fi:}3.J;tfi|i§#fi t It, 7>f;^i^ftl2 6 0mm, 4>I 1 
Ommtfy/ily^U JR-i" (L 0 ) i: IT 2 0 0 mmOtflC?-^ ^ AJlSo 
r©fy7'/KDTffifC3 g ©ffifM&frtf, 1 2 O/CoM**;*— /y^T* 1 5 
#roa&&JgLfc&M4 , fcfc*> tii U -T^^Hc-r-^ Lfc*S (Li) SrSajt-f 
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mumm (%) =1 o o x (l.-lo /l 0 

(12) *&&¥%)mm®.£ (R a) 

J I S B 0 6 0 1 K&oT, ®$mmffiU£ftZ%^TMfeLtz 0 /Jn 
^#%0f (80 XMffMUMM (Sit: ET-3 0HK) tr^^ 
»«mPJ*S0. 5 A mR, fI16mg, *yht7|JO. OSmmHt 

•r©«p> tw^it^ (Ra) m.ktomfrp>*<D¥-bm<DiftoK:m 

a£ftH£y=f (x) vmLtcm. &©5Uc J; o X** btuSHSr /i mT?St U 

(13) MII^. ^M^*^feJ;^Jl^t:^^#Ji<55^^ 

mmmm^-mnm (tem) sr^v^r, ^^/^if®«j^m^^fTV\ 

(14) 7^/UA<£>^®ftiR^ 

J IS Z 8 7 4 1fel^t, ^^Wf^^^^AftmUGV 
-5DSfl!K 6 0° iifiM«a-C*ftfc, 

(15) &mM%? ^( *j±<Dm®ytH 

ff Ma c b e t htt«!3fe^««W- (TR 9 2 7) «r/|l>T»j£ U& 
(-log (X*3aB*) ) # 1- . - 9 ~r 2 . 1 ©ISiT?7A5 -£J.£r 
S#Ufc 0 iO^IIf 7^;VA©^Hf g^-j I S Z 8 7 4 1 Jc*^t» 

(16) 
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fBlZ % ±Bt m C< 2 0/i m^© ~$i@a(p]jK y :/n t>y7^ ($v|s 6 

(17) ^sjfjfigsfs 

k°I^^M©«7^/V^ (3M|±M, Scotchmark, 4 0 M mJ?^) £ 
S£ 9 -g-fr-fr, MOCON/Mo dern Controls ©S^ffijgi^S'J 
^tOx t r a n 2/2 OSrflHMT, ^23t, ®g 0 % R H©^#T*$J£ 

(18) 7k^^3gii^ 

-mmWtfV -fn H'U^y ^^J^^m^^xti, MOCON/Mo d e r n 
Control s $tm<D ykMnmT&mmfemmPE RM AT R AN -W 3 /3 
OSriS^T, ^4 0t, Ig9 0%RH©ifrt«Lfc o ^JIM ~ « # 

©*if7^/i/A (3Mtfc»L Scotchm»rk;40ji mj?^-) £rl£t)-£fc 
(1 9) H3&3£#fgs£ 
tfefcM#7^AA|^ cmi^©5H^^tlcr) a aS7^;VA©I 

fc7-fyu^©^B©S.$ (cm) £$I£U ift&SMft • «#ft©!53&ffi# 
(20) -fcinitt 

^cflOOOm, J5&15 /xm©^H^©-|4jg#7}f y t'l^^^^/i/A, t 

b< te&mmm-mmwtfv zfu ti-y7^^Aic % 2 0 /zm©^M#7j?y y 

*$rfirofcS©^^©®{c) 7U-MT«SSi7^^Hfc 0 £7 4- 
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$£<D$£Mfc 0 n-£l^S (FUJ I FW-7 7) £fflv^ 7 -f /V 3. ffi ft 

*ofc<>©lrX'iU'r!flibt. 
(^SSW 

£t£0J l 

^1*3173 (MS) #1. 5cN, .^M>7o-H F (MF R) &2. 3g/ 
10^, j-y^sZ y (mmmm) #92%, 7 4 V 9 9 9 4 V? y 

(I I) #9 6 %x*h&4;%i<Dtf}) l^l/y|;, ^S!5S73 (MS) » 2 0 
cN. ^;H^7n-KF (MF R) #3 g/1 0 V>09y (m 

mmm) #9 7%, 7 4 V 9 9 * V 9 A >f V 9 * (I I) #96. 5%T?fco 
X, ffim&. (1) (Omm^jJ (MS) i:^/ub7n-y.>ff (MFR) ©s#% 

*fc-r*«^ttSr*-rsi«»»K*#y tr^i/ (hms-pp) trioms 

T g 8 0t\ &£{Bi3 c g / g, 7k^^9 9%©#y 2?^* a-i 

y^-5?a:^tr i onit%mtiam&vt£®m 1 oos*^i-> »tit?^tr 

W&&2 ju y ^ * 9 y /Ugfc^*^fc©3|l«M&-?- (JfitPMMA) £0. 

1 5&*tt*ft!mU &n.V5±Mb LT^y "fe: y >-||gj»^3i^xyvtTyW^/V^3i 

-WWil-Mtt 2 4 0°CT*^y h^KJffflU 2 OTCOTKftKliSbX^ 
Utf y* — X3mm-§:K^ y V 1 0 0tT'2iratfcf -7 
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2 00 5 E&ES 2 1 0 6 8 7 3 T3 



1-24 
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1-24 



jp 9-40904 a (jmommsgm 1997. 02. 1 
0, mrmxnwm, mm 100 1 u (77^^*1) 

GB 1 304 0 7 2 A (IMPERIAL CHEMICAL I 
NDUSTRIES LIMITED) 1 9 7 3. 0 1. 24, # 
fFlf ;£<D&m& J P 4 6-5 6 3 8 A&DE 2121167 A 
&NL 7 1 0 5 7 2 2 A&FR 20 8 644 7 A&US 3 7 
40254 A. 



7, 8,16,17, 
23, 24 

7, 8,16, 17, 
23, 24 



HSPCT/ISA/2 10 <3S2^<—i?<Dm%) (1 9 9 8^7^) 
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